INTRODUCTION {#sec1-1}
============

Post-operative sensitivity after tooth colored composite restoration remains a challenge and in most studies postoperative sensitivity was found to be up to one-third of the study sample.\[[@ref1]\] In spite of great improvement in technology of materials and adhesive systems, postoperative sensitivity is always likely to occur if the clinician is not cautious with both the placement and bonding technique involved in direct composite restorations.\[[@ref2]\]

Persistent postoperative sensitivity after composite placement may trail the following mechanism of action: as polymerization shrinkage forms a gap under the restoration, which is then filled with dentinal fluid within the first 24--36 h. When that a particular tooth is subjected to either hot or cold stimulus, fluid contraction and expansion in that gap occurs, which causes fluid movement within the dentinal tubules and therefore leads to postoperative sensitivity.\[[@ref3]\]

One of the methods that has been advocated to decrease postoperative sensitivity is using alternate light curing regimes. It is claimed that soft start polymerization mode produces less polymerization shrinkage thus producing less stress at the composite/enamel/dentine/cementum junction, potentially producing less microgaps, less microleakage, and consequently less postoperative sensitivity.\[[@ref4]\]

It has been noted that patients who present with postoperative sensitivity within the first month of the placement of restoration are more likely to have failed restorations within the first 5 years of them being placed.\[[@ref2]\]

Treatment of persistent postoperative sensitivity may consequently require replacement of filling,\[[@ref3]\] which in turn increases the cost of treatment, chair side time, and excessive use of trained man power. This is especially a problem in third world countries where resources are scarce and therefore postoperative sensitivity should be avoided.

To date, there are very few studies known to us both locally and internationally that have compared postoperative sensitivity using different curing modes. This study will help us in comparing two different methods of polymerization to reduce postoperative sensitivity in composite restorations and will highlight if soft start curing is a better treatment modality than constant curing in reducing postoperative sensitivity in Class V restorations, so that a better technique may be adopted in subsequent patients.

MATERIALS AND METHODS {#sec1-2}
=====================

Study design {#sec2-1}
------------

A Quasi Experimental study is designed.

Sample size {#sec2-2}
-----------

The sample size was calculated using sample size calculator (sample size determination in health studies, WHO). The level of significance was set at 0.05, power of test as 0.80, and anticipated difference between the two proportions (0.40 -- 0.15 = 0.25). The sample size turned out to be 62 in each group. At least 62 restorations were done with constant curing and 62 with soft start curing mode.

Sampling technique {#sec2-3}
------------------

Nonprobability purposive sampling technique was adopted.

Group allocation {#sec2-4}
----------------

It was a split mouth design, the same patient served as his or her own control. Ramped curing was done in the test group while constant curing was done in the control group.

Inclusion criteria {#sec2-5}
------------------

Patients having at least two contra lateral teeth with Class V lesions.Only noncarious lesions were included.Patients of ages ranging from 20 to 50 years.

Exclusion criteria {#sec2-6}
------------------

Class V lesion extending below the cemento-enamel junction.Patients teeth with gingival recession.Patients using desensitizing agents regularly.Patients teeth having lesions more than 2.5 mm in depth.Patients with preprocedure sensitivity.

Data collection {#sec2-7}
---------------

After taking ethical approval from the University Ethical Review Committee (1198-Sur/ERC-09) patients who fulfilled the inclusion criteria after taking informed consent were recruited in the study. Both the contra lateral Class V lesions were restored under isolation on the same visit. Patients were given (injected with) local anesthesia and gingival retraction, when required, was done by placing gingival retraction cord. Using appropriate burrs, cavity was prepared using the conventional bevel cavity design for Class V lesions, and was then filled with composite Z 100 (3M-ESPE) using a incremental technique. Each increment of 2 mm was then cured either with ramped or constant curing with elipar free light (3M ESPE, Illustration 1) depending if the tooth was in the test group or control group.

All the procedures were performed by the principal investigator in order to control examiner variability.

Randomization was done with the help of coin toss, and teeth on the right side were treated first. The coin toss decided whether the right tooth received either ramped or constant curing regime and subsequently the contra lateral teeth received the alternate treatment; teeth receiving soft start curing were labeled as group A and teeth receiving constant curing were labeled as group B.

Patients were contacted and examined after day 2 and day 7 to assess postoperative sensitivity. Clinically patients′ perception for sensitivity was checked using air, hot, and cold stimulus application. All of these were done by the primary investigator.

Patients were asked to mark sensitivity according to sensitivity scale.

0 = No sensitivity

1 = Mild sensitivity

2 = Moderate sensitivity

3 = Severe sensitivity.

RESULTS {#sec1-3}
=======

Chi-square test of independence and Fischer Exact test were applied for distribution of teeth and to see the comparison between the ordinal outcome severities of postoperative sensitivity between the groups was done using the Wilcoxon rank test. The level of significance was set at 0.05.

A total of 124 restorations were placed and these teeth were equally distributed in all four quadrants. Chi-square test was applied to evaluate the equal distribution of teeth and treatment given which did not show any statistically significant differences in the type of teeth and treatment given (*P* = 0.74) \[[Figure 1](#F1){ref-type="fig"}\].

![Distribution of teeth restored with ramped or constant curing. Chi square test (*P* = 0.74).](JCD-14-76-g001){#F1}

Out of 124 restorations which were placed, only three restorations (2.41%) presented with postoperative sensitivity. Of those three restorations, one was found to be in the mild category (constant curing), one in moderate category (constant curing), and one in severe category (soft start curing), but there was no relation between sensitivity and tooth type \[[Figure 2](#F2){ref-type="fig"}\].

![Distribution of teeth according to type of sensitivity. Fischer Exact test (0.336)](JCD-14-76-g002){#F2}

The Wilcoxon rank test was applied to observe the difference in postoperative sensitivity between the two treatment groups which showed mean rank scores of 62.95 and 62.03 for constant and soft start curing, respectively, with a P value of 0.539 \[[Table 1](#T1){ref-type="table"}\]. This shows that there was no statistically significant difference in postoperative sensitivity in either of the treatment modalities.

###### 

Difference in postoperative sensitivity between constant and ramped cure

![](JCD-14-76-g003)

DISCUSSION {#sec1-4}
==========

A systematic review was done to look for correlation between *in vitro* and *in vivo* studies and it was found that out of the 11 studies identified, nine studies showed that the laboratory data did not match the clinical data and therefore were unable to forecast clinical results; moreover, clinical trials are essential to evaluate the experimental efficiency of adhesive systems.\[[@ref5][@ref6]\] This was the main reason we chose to do a clinical study.

We decided to do our study on noncarious cervical Class V cavities because it has been approved by American Dental Association (ADA) acceptance guidelines for the following reasons: the lesion does not provide any inherent micromechanical retention; Class V cavities typically include margins that are present in both dentine and enamel surface, therefore both can be evaluated at once; and preparation and restoration of Class V lesions is a relatively simple task, thus minimizing the effect of operator variability.\[[@ref6]\]

In *in vivo* studies inconsistency arises due to interoperator variability, as skills, competence, and experience of the operators may vary; for that reason, the primary investigator was the only operator to control interoperator variability.

In order to assess postoperative sensitivity, we have used ordinal categories; a method which has been used in other studies as well.\[[@ref7]\] However using another method such as visual analogue scale would have been statistically more robust.\[[@ref8]\] Nevertheless, we have used categories because it is sometimes claimed that patients have trouble following visual analogue scale.\[[@ref9]\]

In our study, we chose to use the split mouth study design which has its roots in the agriculture industry (split plot design) and was adopted in dentistry for the very first time in 1968 by Ramfjord *et al*..\[[@ref10]\] This design seems reasonable because it may control variations within individuals and therefore potentially increases the power of the study.\[[@ref11]\]

However, Hujoel *et al*. pointed out the deficiencies of this design which are still not well understood by both clinicians and statisticians alike.\[[@ref12]\]

One of the major drawbacks associated with this design is that the carry over effect may lead to biased treatment efficacy; secondly, the statistical part of split mouth design is more complex than the single mouth design; and lastly the recruitment of patients is hampered because of the need of having symmetrical disease in the mouth and this may bias the patients′ selection into recruiting those with a higher disease status or poor oral habits.\[[@ref13]\]

In our study, we also faced similar pitfalls, but needless to say that this design does have its advantages in clinical trials where the patient recruitment is a difficult task, and a lesser amount of patients are needed compared to whole mouth design. However, all the challenges that this design has have to be taken into account by both the clinicians and statisticians.

In our study, the incidence of postoperative sensitivity was 2.41%. However, a higher incidence of postoperative sensitivity is found in the literature ranging from 4.9% to 26.2%.\[[@ref14]\]

The patients who presented with postoperative tooth sensitivity were recalled at day 7 and then at 1 month intervals and we found that tooth sensitivity tended to decrease with time and none of our patients required any more added interventions. These results are consistent with the study done in Brazil, which concluded that the postoperative sensitivity related to resin-based composite was a time-bound event and gradually decreases with time.\[[@ref14]\]

We could only locate very few clinical *in vivo* studies which were done to study the effect of modulated light curing regimes.

To study the effect of alternate light curing regimes, Chan *et al*. evaluated soft-start (pulse-delay) polymerization technique in Class I and II composite restorations. A double-blind, randomized clinical trial was carried out to compare two curing techniques: Soft-start and the plasma arc curing light. The authors concluded that within the limitations of this study, Class I and II restorations placed with a soft start technique did not show significant changes in postoperative sensitivity or decreased signs of marginal stress.\[[@ref15]\] These results are similar to the one that we have found. These results may be explained by one study that found that the advantage of initial slow polymerization obtained by the "soft-start" method was offset by a rise in total polymerization shrinkage when final curing was completed at 1130 mW/cm.\[[@ref16]\] A similar assumption was also made by Senthil Kumar *et al*.\[[@ref17]\]

However, contrary results were seen in a study done in Kuwait by Alomari *et al*. who observed that the step mode of the LED curing light reduced the incidence and severity of postoperative sensitivity following placement of posterior composite restorations compared to the fast mode of the same curing light.\[[@ref7]\]

In contrast to what we expected, we found a relatively low incidence of postoperative (2.41%) sensitivity. Overall these results may be attributed to advanced adhesive technology available which is less technique sensitive, our chosen cavity design (Class V) as well as following a strict restorative protocol. As was pointed out by Opdam, postoperative sensitivity is also largely dependent on the clinical technique employed.\[[@ref18]\]

Keeping the above discussion and contrasting results that were found by Alomari *et al*. in mind, the results of our study should be considered cautiously and more long-term clinical trials should be done in order to evaluate other clinical parameters of success such as marginal staining and secondary caries, using different cavity designs as well as tooth types.

CONCLUSION {#sec1-5}
==========

Within the limitations of the current study, we conclude that restorations placed with the soft start curing technique did not show significant changes in postoperative sensitivity when compared with the constant curing technique. More in vivo research is needed to substantiate the potential benefits of this concept.
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